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REMARKS 

Applicants thank the Examiner for the very thorough consideration given the present 
application. Claims 11-15 and 20-25 are currently pending in this application. Claims 1-10 and 
16-19 have been cancelled. No new matter has been added by way of the present amendment. 
For instance, the amendment to claim 11, as well as new claims 20-21 are supported by the 
Specification at, for example, par. [0057]. New claim 22 is supported by, for example, par. 
[0077]. New claim 23 finds support at par. [0060]. Similarly, new claim 24 finds support at, for 
example, paragraphs [0030] and [0055]. New claim 25 is supported by the Specification at 
[0023]-[0031]. Accordingly, no new matter has been added. 

In view of the amendments and remarks herein, Applicants respectfully request that the 
Examiner withdraw all outstanding rejections and allow the currently pending claims. 

Information Disclosure Statement 

The Examiner notes that copies of non-patent literature documents by Nishikawa et al. 
and Nishi et al. were not received with the IDS of May 25, 2006. 

Enclosed herewith are copies of these documents for the Examiner's consideration. 

Issues Under 35 U.S.C. 102(b) 

Claims 11-15 stand rejected under 35 U.S.C. 102(b) as being anticipated by JP 2002- 
347107 (hereinafter JP c 107). Applicants respectfully traverse. 

The Examiner asserts that JP c 107 discloses a Petri dish comprising glass and a film, 
wherein the film includes a chloroform solution and has a porous structure formed at least on its 
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surface. The Examiner further asserts that the Petri dish of JP ' 107 is equivalent to the presently 
claimed "medical instrument", the glass is equivalent to the present "medical instrument 
substrate" and the film comprising a chloroform solution is equivalent to the claimed "resin." 

Applicants respectfully submit that the Examiner has failed to establish a prima facie 
case of anticipation. For anticipation under 35 U.S.C.§102, the reference must teach each and 
every aspect of the claimed invention either explicitly or impliedly. Any feature not directly 
taught must be inherently present. 

The present invention is directed, inter alia, to a medical instrument comprising a 
medical instrument substrate selected from the group consisting of a stent, a catherer and a 
medical tube, and further comprising a film including a resin and having a porous structure 
formed at least on its surface, wherein the surface of the medical instrument substrate is entirely 
or partially covered with the film (see, e.g., claim 11). In the present invention, the medical 
instrument substrate is covered with a cell growth inhibiting film (see, e.g., claim 25). The 
digestive system stent secures a digestive system tubular cavity in the body, and allows a 
digestive fluid and digestive enzymes contained therein to pass through, but blocks cancer cells 
(see, e.g., claims 21 and 25). 

In contrast, JP '107 merely discloses a Petri dish comprising a glass substrate and an 
oriented film from a "honeycomb structure object", wherein the film is installed on the glass 
substrate. However, JP c 107 does not explicitly or implicitly disclose a medical instrument as 
claimed, comprising a medical instrument substrate selected from the group consisting of a stent, 
a catherer and a medical tube. 
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Clearly, JP '107 fails to explicitly or implicitly teach each and every aspect of the 
claimed invention. Accordingly, reconsideration and withdrawal of this rejection are respectfully 
requested. 

Conclusion 

All of the stated grounds of rejection have been properly traversed, accommodated, or 
rendered moot. Applicants therefore respectfully request that the Examiner reconsider all 
presently outstanding rejections and objections and that they be withdrawn. It is believed that a 
full and complete response has been made to the outstanding Office Action and, as such, the 
present application is in condition for allowance. 

Should there be any outstanding matters that need to be resolved in the present 
application, the Examiner is respectfully requested to contact Vanessa Perez-Ramos, Reg. No. 
61,158 at the telephone number of the undersigned below, to conduct an interview in an effort to 
expedite prosecution in connection with the present application. 
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If necessary, the Commissioner is hereby authorized in this, concurrent, and future replies 
to charge payment or credit any overpayment to Deposit Account No. 02-2448 for any additional 
fees required under 37.C.F.R. §§1.16 or 1.17; particularly, extension of time fees. 



Dated: ^y^S^ H ^Z^O^ Respectfully submitted, 



S2£ 

Marc S. Weiner 
Registration No. : 32, 1 8 1 

BIRCH, STEWART, KOLASCH & BIRCH, LLP 
8110 Gatehouse Road 
Suite 100 East 
P.O. Box 747 

Falls Church, Virginia 22040-0747 
(703) 205-8000 
Attorney for Applicant 



Enclosures: Copies of non-patent literature documents by Nishikawa et al. and Nishi et al. 
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Mesoscopic pattemixig of cell adhesive substrates as novel biofunctional 

interfaces 

Tafcebiro Nishikawa *\ Jin Nishida ■* Ryuguke Ookura a * SMa-lchiro tfishinrura fa , 
Shigeo Wada \ Takeshi Karino \ Ma«»fscgu Shimomura * 

* ffottalft rinfversity. Rnwnrch InttmiUfor EUctronie Science, W2W6, Stppara (tfO-0$12> Japan 
ftcttatdo rfiimatfa Diairwn cfShLgical SJuk*. OmAmm School ofStimcz, MQW8, Sapporo «fo Japan 

Acccjwcazi May xm 



Abstract 

In chi* report, cell atfhefien to HoueyCftm^patfenifid m m* is dtteribed with respect to the dimensions of the honeycomb structure The 
honeycomb-palmed SXtto m b* &brica»d by wwtmg a dilute solution of amphophilic polymer? on SOIW substrates. The honeycomb 
strwrura is nw homogeneous in all dunwtsians. Analysis of dbnttrndOD of Jb£ honeycomb hole size? demonstrates a gradual decrease in 
tofttyeomb hole diameter along The radius of the cart area. T** 3ftrg«t holec were locked naar geometric center of Hie cast area. The 
diameter of the laraest honeycomb hofeg in the cast area could be controlled by wring tha c RK volume or tfie polymer solution, tfcll 
cultures on tha honayecmb films demonstrated that cell adhesion COUld be inhibited at the outer region of the catf art*. Tho extant of the 
inhibition of cell adhesion was Influenced by the rhpmlrai pfOptttie* of ma polymer* constituting ihe honeycomb films fib 1 999 Elsevier 
Science S.A. All rights reserved. 

Xcrwvrds: Honeycomb films; Dimensions Of honeycomb strnctare; ten adhesion 



J.. Introrlurrlira 

It is well-known that cell behavior on material sojf^es 
is significantly influenced by the chemical properties of 
ibe surfaces tM However, recently it lias been indicated 
that the texture of the material surfaces also oUsts a crucial 
role in controlling ceJJ behavior through. morphrJo^lcaEy 
regulated interactions between the eubsfrates and the celb 
[2-4L Therefore, micrcfabrication will he a. key technol- 
ogy in providing novel interfacial functioflS On material 
Surfaces. Photolithography has been (be commonest and 
moat: successful technique in the fabrication of defined 
micron-scale textures. On the other hand non-photoHtho- 
e.rsphic approaches have also been pursued eagerly and 
have been studied extensively hi material science. Micro- 
contact printing [5] is in the front line of the nrm-phctDflth- 
Ggraphic nricrofabrication methode. Recently, it was re- 
ported that foe rnierotejcuhx of material surfaces can be 
fabricated using the setf-organization of polymers. Phase 
separation, in thin films of block copolymers ia a typical 
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example of b frenncdyriainjcally driven pattern formation 
[61 The rtewecdng process of liquid polymer film* can 
produce complicated patterns Jibe the Voronoi cell pattern 
[7J. frnJymer tUms having honeycomb structure were pro- 
duced by evaporating a solution of $tar-shaped polystyrene 
[8J. simultaneous and Merarcbical formation of tho nricrc- 
soopic arxueture (aggregate of molecules) and the xmso- 
$cop5c alignment are intriguing features of the 
lithoaraphy--rjee fabrication process using the self-organi- 
zation of polymers. The mesoscopic patterns formed by 
self-assembly of the polymers are also becoming increas- 
ingly important, because the technique is more cost-saving 
and technologically simpler than the lithographic tech- 
niques. 

We have also found that twc^dimensional mesoscopic 
patterns can be fabricated by casting dilute organic solu- 
tions of ampfaiphUic compound? on solid substrates [9-13]. 
The patterns etc classified into three geometric feamres: 
.honeycomb, ordered lines, and ordered dotB, depending On 
the preparation conditions of trie films. The honeycomb 
structures occur in a humid atmosphere. Reoendy, we 
reported that the honeycomb films work, as cell culture 
substrates [14]. CeU adhesion to the cast films of am- 
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*c diameter of the babs m ibc honeycomb films on the 
respective cell adhesion. 



HOOC* 



NHCO's 



Sbhcwfc I. Chemical structure of w^phiJit oopdy&ere applied ia T»e 



phmhilic polymers is affected by the surface morphology 
fooo-rexturttl or honeycomb surf**) or chemical proper, 
aes pf the polymer constituting the cart films. la ibis 
article, we describe the effect of the dimensions, especially 



2>3 

A/. Materials 

^mphlphiiic copolymers <1 and 2 in Jfcnsrae 1) used for 
me rabrteaacm of honeycomb-patterned films were synthe* 
sized aocordmg to the procedure previously reported [15J. 

Sfr Wat T P™*** by a W^'Porc system (MilU-Q, 
Acuipora;. Other organic and inorganic chemical were 
commercially available and nsed without further pmtflca- 

tzOn, 

2,2. Preparation *f honeycomb fihu for cell ctfiure sub- 
straws 

Honeycomb-patterned fife* wrre prepared on cover 
glasses (0r 13 mm) CMateunami Glass Industry, Japan), 
Twenty microliters of dtfiitr, solutions of ampbiphilic com- 
ponuHs (solvent: benzene for polymer 1 and chloroform 
for polymer 2 ( concentration: 1.0 mg/mi) were cast onto a 
subfitrate in humid atmwplwe (about 80% r.h. at 
3i ± 1 Ch The surface morphology of tne cast films 



(I) Formation or water droplets 

Cond*nsaaofl SjdEJgjgg 
Evaporation Water rtmptet 



Eyaponrilaa ***** 
thwa phase lijdc 
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Substrate 



Capillary now 



(II) Close packing of water droplets 

Evfipo*o«ori 
(Organic solvent and Water > 



Side view 



Top view 





(III) Honeycomb patterns on su tab-ate 



Side vfew Top view 




K$> 1. SdiamA&c xtprc5cnncarion of honcycoqfl) filar fomuiic*, 
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obc&rved by using transmission optical microscopy CBMF2, 
Olympu.0 and atomic force microscopy in contact mode 
(NV2500, OlympusX 

2. A Measurement of the diameter of honeycomb hokj 

Two honeycomb films of pol ymer 1 were fahrieaiBd "by 
casting 2 or 5 |*1 of tfte polymer solution (1 mg/mj) rm 
&A£u Slass suhsrrate. The obauned. honeycomb films of 
polymer. X showed a disk-like shape with a diameter of 0.3 
and 0.5 cm* respectively, do the substrates. Optical mi- 
croscopy images with a size of 40 jimX 100 \im were 
taken in different regions on each Elm, The position* of 
the regions were located on the diameter of the cm area, 
Ttw location of the images in respect fc> the diameter of die 
Fdra was specified as follows; X 5 " rf c //? 0 , where d„ it me 
diameter of the film and 4 t is the distance of Ac center of 
the image from the edge of the film (Fig. 2(a)). The 
observed position* vrere located at 0.025, 0.25, 0.45, 
0.5, 0.55, 0.75 fc and 0.971 from the edge of each cast area. 
The number of honeycomb hole* in a narrow strip (40 
l*mXl0 nW was counted over the whole image (40 

X 100 n.m). The whoi© area of (he image divided by 
the number of honeycomb holes included in the image 
provided the average area of a honeycomb hole. The ■ 
average diameter of honeycomb boles was calculated! using 
the average area of honeycomb ho.tes. 

2.4. C« 11 culture 

Bovine antu endothelial cells (ECa) were cultured on 
me honeycomb-patterned films. Thr. glass plates on which 
the cast Alms were attached were placed at each well of 
the culture dish (24 wcjlsl Suspensions of rrypsinfted ECs 
were seeded on the films (3.3 X 10* cells/well). The ECa 
were cultured in fscove's modified. Dulbecco'fl medium, 
(Sigma Bioscience, USA) which is supplemented "with 
203? fetal calf serum (Filtron, Auctralia) at 3TC in a 
humidified $% CQ 1 atmosphere. ECe on the cast fUms 
were observed by using phase contrast microscope (Di- 
aphot 300, Nikon) 24 h after cell Eccdmg. 



3r Results and discussinn 

3 J. Formation process of honeycomb structure. 

An overview of the formation process of (he honey- 
comb films is dsscrihrtf. in This section for better under- 
standing. The honeycomb films can be fabricated easily by 
costing dilute organic solutions of an ampniphilic polymer 
onto a solid substrate in a humid atmosphere. Tta dimen- 
sions of the honeycomb structures (hole diameter, line 
width, and wall height) can be passively controlled by the 
polymer cnrv-enfraiion or cast Eolution and the humidity cf 
the atmosphere 19-1 3 J. However* the active oomwl of The 
dimensions Of the honeycomb structures is actually impoe- 
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sible, because the film formation is closely related to the 
non-equilibrium processes Of the condensation of water 
and me evaporation of the cast solution. Thus it is note- 
worthy that the honeycomb stmnmre can be Bigiuficanfcly 
influenced by the aim formation process. 

Hie formation processes are represented in Fig. 1 ac- 
cording to the previous reports (in situ obscrvatinTi of 
evaporating cast solution {9-13)). Tbe two-dimensional 
assembly of water droplets on solid substrates v a key step 
:ai the honeycomb Him formation- Right after casting the 
polymer solution tiny water droplets (diameter ca. i-2 
inn) cover the enure surface, CEfr 1(0) The diopleta form 




0 .■»■■■>*■■ ■ T 1 i 

0 (U 0.4 0.6 0.8 1 . 
Relative distance (X) from the edge 
of the honeycomb film 



Pie. 3. (a) Schematic rtycwKation of tbc top view of thr com uca. 
A>craec diaoiftten of hwwytoinb hoUt «YBlu*£ffd or iho positions 
nwl»d by otodiw, Obtwnratioii positions in which HlcnUC force ttllCTO- 
sc*pi d raMsurttrwnta (w 3) w^re performed were indicated by tte 
■iyi "A" md "B'\ <b) Diitribwloo. cof me hoaeycomti Dole aouueta- 
*h>*5 the 4unxttr yf the cwt area. Closed circle: THe itorihotion on th* 
fconcyooiab film, which was prepared by catfng 5 jil of benwi* tolurion 
of polymer X. Closed mangle; the diatribufioa on ti» hwwyeomb film, 
w&lch was jwptoea Dy catuitE 2 |U of hcwm» «oIu6ea of polymer L 
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upon the corrinnsatlcni of water present in the Atmosphere 
daring the evaporation of the a*r solution. The presence 
of amphophilic polymers stabilise* the water droplets and 
prevents their fusion. These droplets, are clo«]y packed at 
the of me receding three phase line and form a sln#e 
layer of water microspheres 0%. l(l) and <n}). ft 
conjured mat the capillary flow owniirimj at the three 
phase line aaaigts the hexagonal «tf-aitejnbling of the 
water droplets on the Bubstrate, The layer of water dlOpJcts 
gradually oovcra the swhjjiraca &txm the outer region to flao 
inner region of the cast area, m the cast solution evapo- 
rates. (Hg. 1(H)) The Jayer of water microspheres worka as 
a templaw for the honeycomb structum. Small gaps be- 
tween the water droplets filled with the aspe^arcd poly- 
mer remain a$ honeycomb patterns on the substrate after 
the organic: solvent and the wafer have disappeared (m. 
i(ni)). In Sections 3.2 and 3,3, we describe the size 
distribution of the honeycomb holes and the cell adhesion 
to the two selected regions of the honeycomb films, which * 
exhibit different average hole diameters. 

3,2. Diameter of honeycomb hates 

According to the process of honeycomb film formation, 
die honeycomb structure in the inner region Of Ihe cast 
area form* later than that in the outer region of the coat 
area. The time lag in the formation of the honeycomb 
structure qn The cast area means that water droplets In the 

A; Iiiii^rggjan 




* n ™*j5fcgioa of the east area have more time to grow. 
TheaetW, it is assumed that the average diameter of the 
honeycomb hole* in the inner region of me cast area is 
relatively larger Than that of the honeycomb holes in the 
outer region. This can be verifierf by analyzing the size 
distribution of the honeycomb holes. 

la Hub case the average diameter, of the honeycomb 
holes was evaluated on the honeycomb films of polymer 1, 
which were prepared by easting ?. and 5 p.1 of the polymer 
Boludou. n&. 2(b) show* the relation between the average 
diarnoter and the relative distance from the. edge of the cast 
area id me observed position. The diameter nf the honey- 
comb holes £OCA thnragh a maximum at the center and 
gjnrmatly decreases toward* the enxumrerence of the cast 
area. (£ig> 2(h)) Two films prepared by casting different 
volumes (2 and 5 uul) of polymer solution have the same 
lower limit in hole size of 1.6 ^m. On the other band, the 
maximum diameter increases fVnra 1.9 to 3.8 p,m by 
increasnig the casr Volume from 2 to 1 0 (juL The hole size 
of the honeycombs can be paasrvely controlled by chang- 
ing the cast volume of the polymer solution, the polymer 
concentration and the humidity of atmosphere. 

3.3. Cell adhesion to ike honeycomb JUms 

Tn M& section* the cell adhesion to the honeycomb 
films is described fVnra me viewpoint of the effect of the 
honeycomb size, Assuming; that the cell* are attached only 

Bi Outer IXgjflQ 





Fig. 3. Sulfas* topographic images Of honeycomb films of pclymtr 1 obtained l>y 
P«jfil« taken aW the uae toflicatai in each topographs im^. 
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force microscopy operated La contact mod*. The ct OfiB-aaotksiB] 
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(a) (b) 




f?f iJSi?!"™ 1 nricrosc0K ' * teU 0n WyoonA film- <to hontyniml, film ofjxXymtr 1 and <h) honeycomb film af pnlyw JO. 

^ ln °» ***** ^ p-i*»i on Uu, faoooyoomb film, Kg. !«*». Tl*D&rs * each image le^STo" JT 



to the honeycomb patterns, the diameter nf the holes is an 
important", factor in controlling the trial area svaJlMt for 
cell adhesion. Therefore, me honeycomb films which ex- 
hibit a wide distribution of hoi© diameters are useful for 
Studying the relation between honeycomb structure and 
ceil adhesion. Based on the result thai the roaximmn holts 
diameter of hemcyenmb depends on the cart volume of 
polymer solution, the boneyoornb film* wot prepared by 
casting 20 julI nf the dilute solutions of polymers 1 and 2. 
According to our previous report tl4l the honeycomb 
films composed of polyciErs i or 2 can work as ceE 
culture substrates. The cast area had a disjc-filre .shape with 
a rljwmRtfir of ca. 1 Cm. The signs "*A" and "B" in Fig. 
2(a) indicate the positions where the topographic features 
nf honeycomb fOms and the ceE adhesion were studied 

The honeycomb film nf polymer 1 had a distinct hole 
diameter size distribution. Fig, 3 shows the surface topo- 
grafihic images of me honeycomb film of polymer 1, 
which were measured at the inner (A) and outer CB) 
regions of me past area. Toe average diameters, which . 
wars eEtimated from the images arc 4.6 at ihe inner 
region (A) and 2.0 u_m at the outer region CB) T respec- 
tively, The CrosE-eectionai profiles display 0.7 00 and 0.4 
u.m (fe) of me averag* height of roe honeycomb structure 
at theae two regions. Similar sonietuxRj features of the 
hnneycomb holes could be found by topographic studies 
using AFJM at the inner and nut nr region of the honeycomb 
film of polymer 2 (AFM image not shown). Dimensions of 
the honeycomb film of polymer 2: diameter of honeycomb 
hole, 3.5 (A) and 2.0 fim (B) and height of honeycomb. 
0.7 (A) and 0.S |im CR). These structural features of the 
honeycomb films indicate that the honeycomb films are 
adequate for studying me relation between the size of 
honeycomb holes and cell adhesion. 



EHnferenees in cell adhesion were observed for the inner 
and the outer region of honeycomb films of polymer 2. 
Fia> 4 shows phase-contrast raicmscopy images of me cell 
cutmjn an the honeycomb films 34 h after seeding the 
cells. Bovine aorta ECs were attached to the whole region 
of me honeycomb film of polymer 1. (BLfr 4(a*A) and 
(fl-B)> However. ECs Tvrre attached to the inner region 
(Kg. dflKA)), and not to the outer region (Fig. 4<b-B)) of 
the honeycomb film of polymer 2. Toe difference in the 
adhesiveness of the ECs observed at the two regions of the 
honeycomb films of polymer 1 gives an indication of the 
hpneycomb-dimenaion thresholds (hole dJameta; lino 
width* and wall hragnr), which determine the cell adhesion 
to m© honeycomb films. Two micrometers of hole diame- 
ter wnutri on one of ifte thresholds cleterrnining the cell 
adhesion to the honeycomb film of polymer %, Moreover, 
rhe differenoB in the adhesiveness between the two honey- 
comb films composed, of polymers J and 2 suggests that 
The thresholds can be influenced by chemica] properties of 
the polymers constituting the honeycomb films. However, 
the present results of the cell culture experiment did not 
show me structural thresholds of The honeycomb film of 
polymer X Further studies are necessary for the elucidation 
of the relation between the honeycomb structure and cell 

adhesion. 

4. Conclusion* 

We have analysed the size distribution of honeycomb 
holes and discussed the role they play on cell adhesion. 
Our overview <?f the honeycomb film formation process 
suggested that the size distriburion is closely related to the 
time lapse process during the evaporation of me cast 
solution. The size disfxibution of hooey comb holes can 
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actually be measorcd along the diameter of the cist area. 
The honeycomb holes with larger diameters tend to be 
located at ±s inner region of the film. Though the precise 
control of the honeycomb structure is impossible, the 
maximum hole size of the honeycomb structure can be 
controlled by raryidg the cast volume. When using the 
honeycomb film of polymer 1 for cell culturing, cell 
adhesion was prevented on areas Wfeh less than 2 jit* The 
inhibition of the ceJl adhesion suggests (be existence of a 
threshold honeycomb hole size. The threshold aeo ns to 
depend on the chemical properties of the polymer. There- 
fore, it is important to consider ibe dimensions of the 
honeycomb fttnu aa well as the chamical properties of the? 
film surfaces. 
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Nishi S, Nakayama Y, IshibashMJeda H, Ishikawa M, Matsuda T Development of a Novel Highfmv 
ctional Cavered Stent with Micropore and Drag Delivery Performance. To prevent chronic res- 
tenosis after angioplasty, we developed a multifunctional stent covered with rnicroporous polymer film. 
Segmented polyurethane film as a cover material was precisely micropored by excimer laser micro* 
processing- The covered stent was prepared by wrapping a balloon expandable Stent with rnicroporous 
film and subsequently fixing it by suturing and then gluing. Following this, molecular-designed photor- 
eactive gelatin with heparin was coated on the rnicroporous film. Upon irradiation, the gelatin gel 
immobilized with heparin was formed and simultaneously fixed on the film surface. Animal experiments 
showed that reconstruction of neointimal tissue layer was enhanced by transmural tissue ingrowth 
through micropores, and that thrombus formation was significantly prevented by release of the immobil- 
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